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Abstract 
 
Soils originated from the long-term arable plots at the Experimental Station of the Institute of Soil Science and Plant 
Chernozems are soils with a high natural fertility due to several favorable features on the whole depth of the soil profile, 
namely: loamy texture, optimal content of water and air, good capacity for nutrient supplying, intense microbiological 
activity, etc. Humus and nutrient supply is high due to their genesis conditions that have been among the best ones. With 
most chernozems, almost two thirds of humus reserves are within first 50 cm while phosphorus reserves are relatively 
evenly distributed on soil profile, although upper layer is richer in this nutrient. Although these soils have a good humus 
and nitrogen supply and their nitrification capacity is high, chernozems do respond well to organic fertilization as well as 
to nitrogen fertilization. Yet, because of rainfall scarcity, the effect of fertilization is reduced and, sometimes, uncertain. As 
regard potassium supply, the researches have shown a good supply with this nutrient and this is why background chemical 
fertilization with potassium has a low efficiency.  
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1. Introduction 
 
Chernozems are the most important soils in 
Romania due to their large surfaces in plain zone and 
to their high natural fertility. They can be found on a 
surface of 4,200,000 ha [1], the largest surfaces being 
in the Southern part, South-West part of the country 
where the steppe zone mainly stretches out. Oltenia 
Plain is a part of Romanian Plain and it comprises 
three large units: Western Plain, Eastern Plain and 
Central Plain. The studied zone is located in the 
Central Plain or Desnatui Plain, after the river that 
crosses the land and it stretches between Drincea – 
Danube valley to the West and Jiu River to the East.  
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As a central point of this depression is 
Bailesti town which gives the name of the Bailesti 
Plain. 
The average annual temperature in this 
region is 10.60C at Craiova, 11.60C at Calafat and 
11.10C at Bechet, so it is a moderate temperature. The 
average annual sum of rainfall recorded at Craiova 
Meteorological Station is 506.4 mm, 569.5 mm at 
Calafat and 487,0 mm at Bechet. Geomofically, the 
territory belongs to Bailesti Plain and it has 90% river 
terraces, mainly of Danube origin. The present relief 
of this territory has been formed in Quaternar.  
The Danube lowland has a recent age, 
Superior Holocene; the Ciuperceni terrace belongs to 
Inferior Holocene; the Corabia terrace belongs to 
Superior Pleistocene and Bailesti terrace to Middle 
Pleistocene (Riss iceage).  
Geological profiles made in Oltenia Plain, at 
Galicea Mare highly demonstrate that Romanian 
Plain is an accumulation type plain [1]. 
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2. Material and Method 
 
The identification and the study of the main 
chernozems from researched zone has been made 
through several journeys, by digging soil profiles and 
their description as regards soil morphology. The 
determination of soils main phisical and chemical 
features has been made by taking soil samples from 
main soil profiles and their analysis in specialty 
laboratories. 
In order to perform land researches of 
identification, location and morphological description 
of the main soil types there was used the 
methodology elaborated by National Institute for 
Pedology and Agrochemistry Bucharest [3]. There 
were described a large number of soil profiles and 
among the most representatives there have been taken 
soil samples which have been analyzed in laboratory 
[2]. The analysis of soil samples have been made in 
the Pedology laboratory as well as in the laboratory 
of Pedology and Agrochemistry Studies Office in 
Dolj District. 
  
3. Results and Discussions 
 
 After field research, the identified soils 
belongs to chenisoils class (mollisoil). They are 
represented by: typical chernozems, vermic 
chernozems, sandy chernozems, gleyc chernozems, 
salty chenozems and cambic chernozem (fig. 1). 
  
 
 
 
  
 
 
The present paper presents the main 
morphological, hydrophisical and chemical features 
of typical and salty chernozems and their recovery 
measures that should be taken. 
 Typical chernozems. This type of 
chernozem can be found into studied area, on even 
terrains, with ground water at a depth higher than 5 
m. They have been formed on loess materials with a 
well developed herbaceous vegetation. Nowadays, 
they are used as agricultural land. Their soil profile is 
of type: Ap - Am - AC – Cca. The Ap horizon: 0-26 
cm; very dark brown color (10 YR 2/2) when moist 
and very dark brown – grey color (10 YR 3/2) when 
dry; loamy texture; glomerular structure; middle 
porous; middle compact; frequent slim roots; obvious 
passing. The Am horizon: 26-55 cm; very dark brown 
Figure 1. Oltenia soils map 
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– grey color (10 YR 3/2) when moist and grey – 
brown (10 YR 3/2) when dry; loamy texture; 
glomerular polyedrical texture; middle porous, 
middle compact; frequent slim roots; obvious 
passing. The AC horizon: 55-105 cm; dark brown 
color (10YR 4/3) when moist and brown – yellowish 
(10 YR 5/4) when dry; loamy or loamy – sandy 
texture; large glomerular or small subangular 
polyedrical structure; middle porous; middle 
compact; rare slim roots; frequent whitish stains of 
calcium carbonate; gradually passing. The Cca 
horizon: under 105 cm; brown – yellowish color (10 
YR 5/4) when moist and yellowish-whitish (10 YR 
7/4) when dry; loamy – sandy texture; not 
structurated; middle porous; frequent stains and 
concretions of calcium carbonate; high efervency. 
Physical and mechanical properties. As 
regard granulometry, the typical chernozem from 
Bailesti Plain has a low content of thick sand (under 
0.8%) and a higher content of fine sand that increases 
over the soil profile from 44.1% to 50.2%. The silt 
content is higher in the upper layer (26,0 %) and it 
decreases deeper till 20.5% that emphasizes a light 
process of alteration and levigation. The fine fraction, 
clay, has higher values in upper horizons, around 
30% and it decreases deeper till 28.8% that strongly 
emphasizes the process described earlier (table 1 and 
figure 2). This size composition determines a middle 
to middle thicky texture on the entire soil profile. The 
bulk density has lower values at the surface (1.40 
g/cm3). The soil density slowly increases over the soil 
profile from 2.64 g/cm3 to 2.70 g/cm3.  
The total porousity is very good at the soil 
surface (54%) and it slowly decreases to 48% deeper. 
These data demonstrate that the typical chernozem 
from the studied zone has good water and air 
properties, creating proper conditions for plant 
growth and crop. 
 
 Table 1. The main physical and mechanical features of typical chernozem from Bailesti area 
 
Horizon 
(cm) 
Size composition, % Texture 
class 
Bd 
(g / 
cm3) 
D 
(g / 
cm3) 
Tp 
(%) Thick sand 
(2 – 0.2 mm) 
Fine sand  
(0.2-0.02 
mm) 
Silt 
(0.02 - 
0.002 mm) 
Clay (under 
0.002 
mm) 
Ap, 0 - 26 0.8 44.1 26.0 29.1 L-LS 1.23 2.64 54 
Am ,26 - 55 0.5 44.2 23.4 31.9 L 1.31 2.66 51 
AC, 55 - 105 0.6 47.7 21.4 30.3 L 1.40 2.69 48 
Cca, Under 105 0.5 50.2 20.5 28.8 LS 1.40 2.70 48 
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Figure 2. The size composition of typical chernozem        Figure 3. Hydrophysical properties of typical chernozem 
 
The main hydrophisical properties. After the 
analysis of hydrophisical properties of typical chernozem 
there can be said that they are optimal due to their average 
values (table 2, figure 3). This way, the hygroscopicity 
coefficient has higher values within the first two horizons 
being correlated with the humus content and fine particles 
content and it slowly decreases in deeper horizons. The 
wilting poit has values of 10-10.5% in the first horizons 
and it decreases to 8.1% in Cca horizon. The moisture 
equivalent recorded middle values and it slowly decreases 
in deeper horizons from 21.5% to 21.6%. The Available 
Water capacity is around 13.5%. These values demonstrate 
that the typical chernozem from studied zone help creating 
good conditions for plant growing and developing.  
The main chemical properties. As regard 
chemical issue, there can be said that typical chernozem 
from Bailesti area are well supplied by organic material, 
the humus content being over 3% within first horizons 
(table 3, figure 4). On the entire depth of the soil profile 
there is mentained a high humus content. Typical 
chernozem is, also, well supplied by nutrients. This way, 
the total nitrogen content is 0.156% in the first horizon and 
it decreases to 0.059 into the below horizon. The 
phosphorus content is about 78 ppm and the potassium 
content is around 120 ppm. The soil reaction is low 
alkaline, the pH value increases on the soil profile from 7.6 
to 8.3. The carbonates appear at the bottom of Am and the 
bases saturation degree of the typical chernozem is around 
100%. 
 
  
Table 2 .The main hydrophysical properties of typical chernozem from Bailesti 
Horizon Depth (cm) HC (%) WP (%) ME (%) AWC (%) 
Ap 0 - 26 6.8 10.0 23.5 13.5 
Am 26 - 55 7.1 10.5 24.9 13.7 
AC 55 - 105 6.4 9.4 22.1 13.5 
Cca under 105 5.5 8.1 21.6 13.5 
 
 Table 3. The main chemical properties of typical chernozem from Bailesti 
Horizon Depth (cm) Humus (%) Ntotal (%) P (ppm) K (ppm) pH (H2O) CaCO3(%) V(%) 
Ap 0 - 26 3.1 0.156 78.5 132 7.6 - 100 
Am 26 - 55 3.2 0.161 40.6 88 7.8 0.6 100 
AC 55 - 105 2.56 0.130 21.8 79 8.2 7.8 100 
Cca under 105 1.24 0.059 10.9 61 8.3 15.2 100 
 
In conclusion, there can be said that typical 
chernozem from studied zone has a high productivity 
potential for sure yields. 
In order to increase the production capacity 
of these soils we recommend ontime farming 
operations and of good quality; the completion of the 
moisture defficit by irigations and a corect 
fertilization in function of soil nutrient reserve, of 
subsequent crops and of expected yields. 
Sandy chernozems. They were formed on 
low dunes, o loess sandy deposits, under a less 
developed natural vegetation. Due to sandy material, 
these soils have a thicky texture, a higher 
permeability for air and water, they are poorer in 
humus and nutrient content. The soil profile has the 
following horizons: Ap - Am - AC – C. The Ap 
horizon : dark brown grey color (10 YR 4/2) when 
moist and very dark brown grey color when dry (10 
YR 5/2); the texture is sandy – loamy or loamy – 
sandy; the structure is friable glomerular; middle 
porous; middle compact; frequent slim roots.  
The Am horizon: 28-50 cm; very dark brown 
grey color (10 YR 3/2) when moist and dark brown 
grey color (10 YR 4/2) when dry; loamy – sandy 
texture; structure with low formed glomerular 
elements; middle porous; middle compact; frequent 
slim roots; gradually passing.  
The AC horizon: 50-95 cm; brown – 
yellowish color (10YR 5/4) when moist and 
yellowish – whittish (10 YR 6/4) color when dry; 
sandy – loamy texture; low formed structure, middle 
porous; middle compact; frequent slim roots; 
gradually passing. The C horizon: under 95 cm; 
brown – yellowish whitish color (10 YR 6/3); sandy 
– loamy texture; not structurated; rare concretions 
and whitish stains of calcium carbonate.  
The main physical and mechanical 
properties. The size analysis made to soil samples 
taken from sandy chernozem demonstrates that it is 
much richer in sand, reaching 70-80% (table 4, figure 
5). This way, the thick sand content increases slowly 
on the soil profile from 9.7% to 11.4% and the fine 
sand is 70.0% in the upper horizon and 72.2% in the 
deepest one. The fine fractions content, loam and 
clay, is much lower with this kind of soil, together 
making around 20.0%. 
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Figure. 4.  The main chemical features of typical chernozem                         Figure. 5. Size composition of sandy chernozem 
 
There can be noticed that the silt content 
slowly decreases on soil profile from 9.2% to 6.9% 
and the clay content is of 13.0% in Am and it 
decreases to 9.5% in C horizon. This size 
composition determines a sandy-loamy or loamy-
sandy texture on the entire soil profile. The bulk 
density has lower values at the surface (1.26 g/cm3). 
The soil density slowly increases on the soil profile 
from 2.64 g/cm3 to 2.70 g/cm3. These values 
determine a good soil porousity at the surface (53%) 
and a little lower below (47%). The laboratory results 
demonstrate that sandy chernozems, being formed on 
sandy materials, have a thicky texture or middle 
thicky, which, in turn, determine a lower capacity for 
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water and nutrients, resulting in a lower natural 
fertility. 
 The main hydrophysical properties. Due to 
higher thick sand content, as well as of lower content 
of silt and clay, the hydrophysical properties of this 
kind of soil have lower values (table 5, figure 6). 
 
Table 4. The main physical and mechanical properties of sandy chernozem from Bailesti area 
Horizon 
(cm) 
Size composition, % Texture 
class 
Bd 
(g / 
cm3) 
D 
(g / 
cm3) 
Tp 
(%) Thick sand 
(2 – 0.2 
mm) 
Fine sand 
(0.2-0.02 
mm) 
Silt 
(0.02 - 
0.002 mm) 
Clay (under 
0.002 
mm) 
Ap, 0 - 28 9.7 70.8 9.2 11.3 SL 1.26 2.66 53 
Am, 28 - 50 10.2 67.0 9.8 13.0 LS 1.30 2.65 51 
AC, 50 - 95 10.9 70.8 8.1 10.2 SL 1.40 2.69 48 
C, Under 95 11.4 72.2 6.9 9.5 SL 1.45 2.70 47 
 
 
Table 5. The main hydrophysical properties of sandy chernozem from Bailesti area 
Horizon Depth (cm) HC (%) WP (%) ME (%) AWC (%) 
Ap 0 - 28 3.8 5.7 17.9 12.2 
Am 28 - 50 3.2 4.8 16.5 11.3 
AC 50 - 95 2.9 4.3 16.1 12.2 
C under 95 2.1 3.2 14.8 11.6 
 
This way, the maximal hygroscopicity 
coefficient has values of 3.8% in the first horizon and 
it decreases to 2.1% in C horizon. The wilting point 
has values of 10.5% in the first horizon and of 9.7% 
below. Its value is of 5.7% in the first horizon and it 
decreases to 13.7% in c horizon. Water retention is 
lower, the moisture equivalent being of 16%.  
The available water capacity is around 
12.0%. There can be noticed that these values of the 
hydrophysical coefficients are well correlated with 
the size composition of this soil. 
The main chemical properties. The results 
of the laboratory analyses demonstrate that, in 
comparison with vermic chernozems, these soils are 
poorer in humus and nutrients (table 6, figure 7).  
This way, the humus content with sandy 
chernozem decreases from 2.1% to 0.44% and the 
total nitrogen content decreases from 0.105% to 
0.022%.  
 
 
Although the content of these elements is 
lower than vermic chernozems, there are satisfactory 
conditions for plant growing and development. Sandy 
chernozems have, also, a lower phosphorus content 
(51 ppm) and potassium (102 ppm).  
The reaction of this soil is low alkaline, the 
pH value increases over the soil profile from 7.4 to 
8.2. The presence of carbonates is shown at the base 
of Am horizon and the bases saturation degree is high 
(around 100%). In conclusion, the results of the 
laboratory analyses emphasizes that sandy chernozem 
has a low water capacity and they are poor supplied 
by nutrients, and this is why its natural fertility is 
lower. In order to increase the production capacity of 
this soil there can be made the same 
recommendations as for typical chernozem with the 
specification that the watering norms should be lower 
yet more frequent and the organic and mineral 
fertilization should be done in higher quantities. 
 
 
                                                                                     
2,11
51
102
7,4
1,95
41
77
7,9
1,38
23
65
8,1
0,44
11
60
8,2
0
20
40
60
80
100
120
1 2 3 4
1 - Ap;     2 - Am;     3 - AC;     4 - C
Humus, %
P, ppm
K, ppm
pH
 
Figure 6. The main hydrophysical properties of sandy chernozem   Figure 7. The main chemical properties of sandy chernozem 
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  Table 6.  The main chemical properties of sandy chernozem from Bailesti area 
Horizon Depth (cm) Humus (%) Nt (%) P (ppm) K (ppm) pH (H2O) CaCO3 (%) V (%) 
Ap 0 - 28 2.11 0.105 51 102 7.4 - 96 
Am 28 - 50 1.95 0.097 41 77 7.9 3.1 100 
AC 50 - 95 1.38 0.069 23 65 8.1 5.0 100 
C under 95 0.44 0.022 11 60 8.2 1.4 100 
 
 
4. Conclusions 
 
Chernozems are the soils with the highest 
natural production capacity and this is why the 
knowing of their properties is very important both for 
the studied zone as well as for the entire country. The 
clime conditions from Southern Oltenia demonstrate 
that the zone belongs to cfax climatic area, with 
average anual temperatures of around 110C and 
average rainfall of 500-550 mm. The relief of the 
zone is plain, with less deep valleys and short 
versants, with low slope. Rarely, there are 
encountered small depressions with waterlogged soil 
in moist periods. The lithologic material is mainly 
represented by loess and loessoid material that is the 
best bedrock. On small surfaces there can be found 
sandy deposits. The natural vegetation of the zone is 
specific for steppe, with herbaceous species for hay. 
Nowadays, this vegetation can be found in some 
wilderness as pastures or hay fields. Mostly, the zone 
is used for cropping.  
For rational exploitation of chernozems from 
Southern Oltenia there are made the following 
recommendations for farming: farming operations 
must be done in proper time and of good quality for 
moisture preserving and weeds, pests and deseases 
control; because by cropping the humus content 
decreases permanently, in order to prevent this 
process, there is recommended the organic 
fertilization.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There can be used all resources of vegetal 
debris from farming activity or other origin; 
chernozems feedback to minaral fertilization is good 
yet it has to be applied according with soil nutrient 
reserves and crop requirements; due to calcium 
carbonate content the phosphorus fertilizers should be 
applied in lower rates but more frequent in order to 
avoid phosphorus imobilization as tricalcium 
phosphates that are low soluble; chernozems have a 
high natural potassium reserve and this is why 
potassium fertilizers are recommended only for crops 
that have high requirements for this nutrient; within 
chernozem area there is water shortage during 
summer months, so irrigation is the prime necessity. 
An efficient agriculture can not be concieved without 
irrigation in steppe and sylvo-steppe area. 
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